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Increase of alpha-2/delra-1 subunit of L-type
calcium channel in the dorsal root ganglion
after sciatic nerve transection






論 文 内 容 要 旨
By immunohistochemistry, an effect of sciatic nerve transection on distribution of alpha-2/delta-1 
subunit of L-type calcium channel was investigated in rat 4th and 5th lumbar dorsal root ganglia 
(DRG). The immunoreactivity was detected in a half of sensory neurons within the intact DRG (52.2 
%). These neurons mostly had small cell bodies. In the ganglion, alpha-2/delta-1 subunit-positive 
neurons were lightly or moderately stained. However, transection of the sciatic nerve dramatically 
increased the number of alpha-2/delta-1 subunit-immunoreactive (-IR) neurons in the DRG. Sensory 
neurons mostly expressed alpha-2/delta-1 subunit-immunoreactivity in the ganglion at 3-28 days 
after the nerve injury (75.3-79.5%). The IR density of alpha-2/delta-1 subunit in DRG neurons was 
also elevated by the transection. The number of small neurons with strong staining intensity 
increased in the injured DRG. Numerous large DRG neurons which were stained moderately 
or strongly appeared after the treatment. In addition, a double immunofluorescence study 
demonstrated that almost all (98.7%) of c-Jun activating transcription factor 3 (ATF3)-IR neurons co-
expressed alpha-2/delta-1 subunit-immunoreactivity in the injured DRG. However, alpha-2/delta-1 
subunit immunoreactivity was relatively infrequent among ATF3-immunonegative neurons (60.3%). 
The present study indicates that sciatic nerve transection increases protein level of alpha-2/delta-1 
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とんど観察されない。②坐骨神経切断 1 日以降，ATF3 陽性を示す感覚ニューロンの割合は増加する
（37.5-64.5%）。③坐骨神経切断 3 日以降，ほとんど全ての ATF3 陽性ニューロンは，α２δ１サブユニッ
トの免疫反応を示している。
以上の結果から，坐骨神経切断後，α２δ１サブユニットの発現がさまざまな大きさのニューロン
で増加することが明らかとなっている。またATF３とα２δ１サブユニットとの蛍光二重染色により，
ほとんどすべての損傷をうけたニューロンにα２δ１サブユニットの発現が認められことが示唆され
る。末梢神経損傷後のα２δ１サブユニットの増加は，神経原生疼痛に関連するかもしれない。
本論文は，慢性疼痛のメカニズムに関する理解を大きく前進させるものと評価でき，臨床的にも大
きな意義があると判断される。よって本論文は博士（歯学）の学位授与に値するものと認める。
